We have applied this method to 64 patients with ischaemic heart disease referred for diagnostic assessment, which included cardiac catheterization and in 43 cases selective coronary angio-
Pulmonary extravascular fluid volume was measured in 64 patients with ischaemic heart disease at the time of cardiac catheterization using a double indicator dilution technique. In 3I of these patients exercise studies were done. Left ventricular and selective coronary angiography was performed in 43 and the angiographic severity of left ventricular dysfunction and of coronary artery obstructive disease was given a numerical score. There was no correlation between pulmonary extravascular fluid volume and resting left atrial pressure (r = o0i7). There was, however, a slight significant correlation between the former and PLA-on exercise (r = + 0o404, p < 0-025). If the patients are divided into those with normal ( < I50 ml/m2) and high extravascular fluid volume (> ISO ml/m2), the high group had a slightly but significantly higher mean left atrial pressure at Gensini and Buonanno (I968) and the angiographic severity of left ventricular dysfunction was graded 0 to 4. All studies were done after premedication with papaveretum IO to 20 mg and only local anaesthesia was used.
The double indicator dilution technique for the measurement of pulmonary extravascular fluid volume as described in detail previously (McCredie, I967) has been slightly modified. A mixture of radioiodinated serum albumin (RISA) and tritiated water (THO) containing approximately 2-5 ,uc 125I and 50 ,c 3H was injected into the right side of the heart proximal to the pulmonary artery. Blood samples (i ml) were taken at one-second intervals with a motor driven roller pump.' A 0o5 ml aliquot of each sample was transferred to a IS ml test tube and 125I activity determined by counting for IO minutes in a Packard auto-gamma counter. Standards made by diluting the injectate with known volumes of the patient's blood were counted in the same way. The water content in each sample was then extracted under vacuum and transferred to a scintillation mixture made up of 4 g of 2:5-diphenyl-oxazole and O I54g of I:4 di (2-(5 phenyl-oxazolyl)) benzene in I litre of toluene. These samples were counted for IO minutes in a Packard Tricarb Model 314 EX liquid scintillation spectrometer.
Counting rates for tritium and iodine were similar to those previously recorded. From replicate analyses, the standard errors for both 3H and 125I counts were less than ± 2-5 per cent. Time concentration curves for both RISA and THO were plotted on semilogarithmic paper. Cardiac output and mean transit times were determined for each curve (Hamilton et al., 1932) and pulmonary extravascular fluid volume was calculated as the product of the mean cardiac output from the RISA and THO curves and the difference between mean transit times.
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Results
Comparison between cardiac outputs determined independently from the RISA and THO curves showed that the mean value from the THO curve was 5.i per cent higher than that obtained from the RISA curves, and this difference was significant (P <oLooi).
The mean value of pulmonary extravascular fluid volume in all patients with ischaemic heart disease was I72 ± 85 ml/m2 (mean ± SD), and this was significantly higher than the normal range previously reported of I07 ± 22*4 mi/M2 (P < o0ooi). There was no correlation between pulmonary extravascular fluid volume and arterial oxygen saturation (r= -0o05).
The relation of extravascular fluid volume to resting left atrial pressure is shown in Fig. i . There was no significant correlation (r=o0I7, O0IO < P <oi 5). In general those with a high PLA had a high pulmonary extravascular fluid volume but many with a high volume had a normal resting
PEA
Comparison of fluid volume with PLA during exercise in 3I patients who had a normal resting PLA is shown in Fig. 2 . There is in this case a significant correlation between the two (r= + 0 404,
In (>Iso5ml/m2). The normal group had a normal r = +0-404 resting PLA of 9 5 mmHg (SE ± o8) compared P< 0.025 with the normal in this laboratory of 922mmHg * (SE±+o9). The high group had a resting PLA of * I3.3 mmHg SE ± I-2, which was significantly higher than the normal (P <o°o°) and than the mean for the normal group (P < o-oi). Fig. 4 3I ischaemic heart disease patients with normal pulmonary extravascular fluid volume (no significant difference), and 33 ischaemic heart disease patients with abnormally high pulmonary extravascular fluid volume. PLA in the latter group is significantly higher than in the normal subjects (P < o os) and in the normal pulmonary extravascular fluid volume group (P <o0oI In patients with ischaemic heart disease, unlike those with valvular heart disease (McCredie, I967), no direct correlation was found between pulmonary extravascular fluid volume and mean Pj-at rest (Fig. I) , but there is a significant correlation with mean PLA on exercise (Fig. 2) . It is apparent from Fig. 3 and 4 that ischaemic heart disease patients with a normal pulmonary extravascular fluid volume have, as a group, normal resting PLA and a normal PLA response to exercise, whereas the group with high levels, though they have a slightly higher resting PA-, have a grossly abnormal PLA response to exercise. In ischaemic heart disease patients, the relation of high pulmonary extravascular fluid volume to high PLA is only really apparent under stress.
The difference in the extravascular fluid volumeleft atrial pressure relation in ischaemic and valvular heart disease may be due to the different mechanism of left atrial pressure rise in the two situations, and to the time sequence of fluid accumulation in the lungs. In valvular heart disease, a high left atrial pressure is usually due to mechanical valve malfunction; though aggravated by exercise, it is likely to remain chronically raised at rest as well. In ischaemic heart disease, however, a high PLA is usually due to left ventricular failure and frequently occurs only under stress, such as exercise or angina. Abnormal rises of Pj-under 
